Simvastatin reduces ergosterol levels, inhibits growth and causes loss of mtDNA in Candida glabrata.
Statins are widely used for lowering cholesterol levels through their action on 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase. Yeasts use HMG-CoA reductase for the same enzymatic step as humans, but in yeasts the main end-product of the pathway is ergosterol rather than cholesterol. We considered that insights into the effects of statins in humans could be gained by examination of the effects of simvastatin on the petite-positive yeast Candida glabrata. Simvastatin was found to inhibit growth, and this was associated with lower ergosterol levels. As simvastatin-treated cultures of yeast were passaged, the frequencies of petite cells (respiratory-deficient yeast mutants with deletions in the mitochondrial genome) increased with time and with simvastatin concentration. DNA staining of the petite mutants showed that they were devoid of mtDNA, suggesting a defect in the maintenance of mtDNA. These observations in C. glabrata may provide further insights into the molecular effects of statins in humans undergoing treatment for hypercholesterolemia. In addition, if C. glabrata is a valid model for studying statin treatments, it would be very useful for the preliminary screening of agents to reduce statin side-effects.